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DETAILED ACTION 

RE: Smith et al. 

1 . Claims 1-5 are pending and under examination. 

Specification 

2. The first line of the specification should be updated if applicant desires priority 
under 35 U.S.C. 1 19(e), 120, 121 and 365(c) based upon a previously filed application, 
specific reference to the earlier filed application must be made in the instant application. 
For benefit claims under 35 U.S.C. 120, 121 or 365(c), the reference must include the 
relationship (i.e., continuation, divisional, or continuation-in-part) of the applications. 
This should appear as the first sentence of the specification following the title, preferably 
as a separate paragraph unless it appears in an application data sheet. The status of 
nonprovisional parent application (s) (whether patented or abandoned) should also be 
included. If a parent application has become a patent, the expression "now Patent 

No. " should follow the filing date of the parent application. If a parent application has 

become abandoned, the expression "now abandoned" should follow the filing date 6f 
the parent application. 

For additional information, see United States Patent and Trademark Office OG 
Notices: 1268 OG 89 (18 March 2003) "Benefit of Prior-Filed Application". 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Craine (US2002/0076820A1 , Pub. Date: 6/20/2002). 

Craine teaches a method for determining whether blood in a stool sample came 
from an upper gastrointestinal (Gl) site or a lower gastrointestinal site comprising the 
steps of: collecting a stool sample, placing the stool sample in a buffer to make a stool 
sample suspension, obtaining the supernatant of the stool sample suspension, 
subjecting the supernatant to a spectroscopy; determining a sample absorption spectra 
of the stool sample; and determining whether blood in a stool sample came from an 
upper gastrointestinal site or a lower gastrointestinal site based on analysis of the 
sample absorption spectra (see claims 1, 5, 13 and 14), wherein the spectroscopy is a 
Fourier transform infra-red spectroscopy (see claim 24). Craine teaches that the most 
important application of testing for occult Gl bleeding is to detect lower Gl bleeding as a 
screen for colorectal neoplasia (see paragraphs [0007] and [0018]). Craine teaches 
that the normal level of blood loss is about 0.5^ of blood per 40mg stool, while a level of 
about 7\i\ of blood per 40mg stool is considered to be positive occult bleed (see 
paragraph [0038]). Craine teaches that the method further comprising a step of 
classifying the type of gastrointestinal bleed based on a mathematical analysis of the 
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sample absorption spectra, wherein the mathematical analysis of the sample absorption 
spectra can be accomplished by various algorithms, for example use of a trained 
artificial neural network running on a computing device (see paragraph [0047], claims 9 
and 17). While Craine does not specifically disclose comparing the spectra of patients 
having intestinal bleeding with those of normal individuals, because the individuals to be 
screened include both normal individuals and cancer patients, by detecting positive and 
negative Gl bleeding, Craine consequently teaches comparing the cancer to non- 
cancerous individuals. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Craine (US2002/0076820A1, Pub. Date: 6/20/2002) in view of Levin et al. (WO 
02/12879A2, Pub. Date: 2/14/2002). 

The teachings of Craine have been set forth above and as they apply to claims 1 

and 4. 

Craine does not teach the steps of selecting subregions from the spectra of stool 
that are maximally discriminatory between non-cancerous and cancerous subjects; 
repeatedly partitioning the data thus obtained into approximately equal sized random 
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training and test subsets; finding an optimal classifier for each random training subset; 
validating the accuracy of the optimal classifier on the random test subset; and 
determining the ultimate classifier as the weighted average of the classifier coefficients 
of a large number of individual component classifiers. However, these deficiencies are 
made up for in the teachings of Levin et al. 

Levin et al. teach mathematical analysis of sample absorption spectra 
comprising the steps of selecting from the spectra resulting from the one-dimensional 
magnetic resonance spectroscopy maximally discriminatory subregions; repeatedly 
partitioning the data into approximately equal sized random training and test subsets; 
finding an optimal classifier for each random training subset and validating the accuracy 
of the optimal classifier on the random test subset; and determining the ultimate 
classifier as the weighted average of the classifier coefficients of a large number of 
individual component classifiers (see claim 5). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use the mathematical analysis strategy of Levin to 
classify Craine's Infrared spectra. One would have been motivated to do so because 
Craine teaches classifying the type of gastrointestinal bleed based on a mathematical 
analysis of the sample absorption spectra, and Levin et al. teach their classification 
method provides excellent differentiation power. Moreover, one of ordinary skill in the 
art would have a reasonable expectation of success to use the mathematical analysis 
strategy of Levin classify Craine's Infrared spectra because Levin teaches how to 
classify the absorption spectra using their mathematical algorithm. 
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7. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Argov et al. (J. Biomedical Optics, 2002, 7(2): 248-254), in view of Lapidus et al. (US 
Patent No. 5,741 ,650, Date of Patent 4/21/1998), Stallings et al. (US/2003/0086869, 
Pub. Date: 5/8/2003, effective filing date at least 6/5/2002), and Levin et al. (WO 
02/12879A2, Pub. Date: 2/14/2002). 

Argov et al. teach a method for detecting colon cancer, a method of 
differentiating between adenomatous polyp and malignant colon cancer, a method of 
classification of normal, polyp and malignant samples comprising detecting biological 
markers such as phosphate content, RNA/DNA, carbohydrate in colon tissue of a 
patient using Fourier-transform infrared spectroscopy and artificial neural network 
(ANN) analysis (see abstract, pages 251-252). Argov et al. disclose that the tissue 
samples were deparaffinized, dehydrated and analyzed by FT infrared spectroscopy 
(see page 249) 

Argov et al. do not teach the sample is a stool sample. Argov et al. do not teach 
the stool sample is a saline suspension of stool sample. Argov et al. do not teach the 
steps of selecting subregions from the spectra of stool that are maximally discriminatory 
between non-cancerous and cancerous subjects; repeatedly partitioning the data thus 
obtained into approximately equal sized random training and test subsets; finding an 
optimal classifier for each random training subset; validating the accuracy of the optimal 
classifier on the random test subset; and determining the ultimate classifier as the 
weighted average of the classifier coefficients of a large number of individual 
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component classifiers. However, these deficiencies are made up for in the teachings of 
Lapidus, Stallings, and Levin et al. 

Lapidus et al. teach a method for screening for the presence of a subpopulation 
of cancerous or precancerous cells in a stool sample (see abstract). Lapidus et al. 
teach that markers indicative of the presence of cancer, including cells, cellular debris, 
DNA, blood and carcinoembryonic antigen are shed onto the portion of the forming stool 
that contacts the cancerous tissue as the stool passes through the colon (see column 5, 
lines 14-18). Lapidus et al. teach a method of obtaining a representative sample of 
stool (see abstract). Lapidus et al. teach that once a cross-sectional stool sample is 
obtained, it may be homogenized by known methods to distribute cells and cellular 
debris throughout the sample, and the homogenate or an extract of the homogenate is 
analyzed by various assays to detect the presence of cells and/or cell debris (see 
column 6, lines 1-6). Lapidus et al. teach that the stool is homogenized in an 
appropriate buffer, such as phosphate buffered saline (see column 8, lines 5-8). 

Stallings teaches that fecal homogenate can be directly analyzed by infrared 
spectroscopy (see paragraph [0017]). 

Levin et al. teach that one dimensional protein NMR of human stool can be used 
in a non-invasive method of detecting the presence of colorectal cancer and/or clinically 
significant adenomas, wherein the spectrum of a patient's stool is compared with that of 
stool from non-cancerous subjects, observed differences in spectra being indicative of 
cancer and/or clinically significant adenomas (see abstract). Levin et al. teach 
mathematical analysis of sample absorption spectra comprising the steps of selecting 
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from the spectra resulting from the one-dimensional magnetic resonance spectroscopy 
maximally discriminatory subregions; repeatedly partitioning the data into approximately 
equal sized random training and test subsets; finding an optimal classifier for each 
random training subset and validating the accuracy of the optimal classifier on the 
random test subset; and determining the ultimate classifier as the weighted average of 
the classifier coefficients of a large number of individual component classifiers (see 
claim 5). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of Argov to use stool sample (i.e. 
stool homogenate or supernatant of homogenate) instead of colon tissue for detecting 
colon adenoma polyp and/or colon caner in view of the teaching of Lapidus, Stallings, 
and Levin. One would have been motivated to do so because Lapidus et al. teach that 
the stool of the colon adenoma or cancer patients contains useful precancerous and/or 
cancerous markers, and Levin et al. have shown that the stool sample can be analyzed 
by NMR for classifying normal, colon adenoma and cancer. Moreover, unlike using 
tissue sample, the method of detecting colon adenoma and cancer using stool sample 
is simple and non-invasive. One of ordinary skill in the art would have a reasonable 
expectation of success to modify the method of Argov to use stool sample (i.e. stool 
homogenate or supernatant of homogenate) instead of colon tissue for detecting colon 
adenoma polyp and/or colon caner because Argov et al. teach a method of detecting 
colon adenoma and/or cancer using tissue sample by infrared spectroscopy, Lapidus 
and Levin both have shown that stool sample contains useful precancer and cancer 
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markers. Furthermore, Lapidus et al. teach how to obtain a representative stool 
sample, and Stallings teaches that the stool homogenate can be directly analyzed by 
infrared spectroscopy. 

> 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of Argov to use the mathematical 
analysis strategy of Levin to classify Infrared spectra. One would have been motivated 
to do so because Levin et al. have shown that their classification method provides 
excellent differentiation power in stool analysis. Moreover, one of ordinary skill in the art 
would have a reasonable expectation of success to modify the method of Argov to use 
the mathematical analysis strategy of Levin et al. to classify Infrared spectra because 
Levin teaches how to classify the absorption spectra using their mathematical algorithm. 

Conclusion 

8. No claims are allowed. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hong Sang whose telephone number is (571) 272 8145. 
The examiner can normally be reached on 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry R. Helms can be reached on (571) 272-0832. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

■ 

Hong Sang, Ph.D. /If 
Art Unit 1643 /U 
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